In 1986, we initiated a multicenter, randomized trial to compare induction chemotherapy with cisplatin and 5-fluorouracil followed by locoregional treatment (surgery and radiotherapy or radiotherapy alone) with locoregional treatment alone in patients with head and neck squamous cell carcinoma. Here we report the longterm results of the trial. A total of 237 patients with nonmetastatic stage III or IV head and neck carcinoma were randomly assigned to receive four cycles of neoadjuvant chemotherapy followed by locoregional treatment (group A) or locoregional treatment alone (group B). Among all patients, overall survival at 5 and 10 years was 23% (95% confidence interval [CI] ‫؍‬ 15.3% to 30.9%) and 19% (95% CI ‫؍‬ 11.6% to 26.4%), respectively, for those in group A and 16% (95% CI ‫؍‬ 9.6% to 23.4%) and 9% (95% CI ‫؍‬ 3.5% to 14.7%), respectively, for those in group B (P ‫؍‬ .13). 
In 1986, we initiated a multicenter, randomized trial to compare induction chemotherapy with cisplatin and 5-fluorouracil followed by locoregional treatment (surgery and radiotherapy or radiotherapy alone) with locoregional treatment alone in patients with head and neck squamous cell carcinoma. Here we report the longterm results of the trial. A total of 237 patients with nonmetastatic stage III or IV head and neck carcinoma were randomly assigned to receive four cycles of neoadjuvant chemotherapy followed by locoregional treatment (group A) or locoregional treatment alone (group B). Among all patients, overall survival at 5 and 10 years was 23% (95% confidence interval [CI] ‫؍‬ 15.3% to 30.9%) and 19% (95% CI ‫؍‬ 11.6% to 26.4%), respectively, for those in group A and 16% (95% CI ‫؍‬ 9.6% to 23.4%) and 9% (95% CI ‫؍‬ 3.5% to 14.7%), respectively, for those in group B (P ‫؍‬ .13). Among operable patients, we observed no difference between group A and group B in overall survival at 5 and 10 years ( Head and neck squamous cell carcinoma (HNSCC) is a potentially curable malignancy when it is diagnosed at an early stage. However, 60% of HNSCC patients present with advanced inoperable locoregional disease and thus have a poor prognosis (1) . Chemoradiotherapy is the standard treatment for locally advanced HNSCC; the standard treatment for patients with operable HNSCC is surgery followed by postoperative radiotherapy, with or without adjuvant chemotherapy (2-6). Although neoadjuvant chemotherapy has a proven role in organ preservation and statistically significantly reduces the incidence of distant metastases, especially in laryngeal and hypopharyngeal cancers, its efficacy in prolonging overall survival has not yet been demonstrated (7-9).
On the basis of results obtained in a phase II study (10), we initiated a phase III study to evaluate 2-year overall survival among HNSCC patients randomly assigned to receive four cycles of cisplatin and 5-fluorouracil followed by locoregional treatment (group A) or locoregional treatment alone (group B). In our first published analysis of the trial data (11), we found that when all patients were considered in the analysis, there was no statistically significant difference between the two treatment groups with respect to overall survival: 37% for group A versus 29% for group B at 2 years (P ϭ .21). Among patients with operable cancer, there was also no difference between the treatment groups in 2-year overall survival: 56% for group A versus 59% for group B (P ϭ .46). However, among patients with inoperable head and neck cancer, we found that compared with group B, those in group A had better 2-year overall survival (30% versus 19%; P ϭ .04), disease-free survival (49% versus 28%; P ϭ .06), and locoregional control (84% versus 72%; P ϭ .05). We now present the updated results for overall survival after a minimum follow-up of 10 years.
The principal eligibility criteria were histologically proven squamous cell carcinoma of the hypopharynx, oropharynx, oral cavity, or paranasal sinus; stage III or IV disease without distant metastases, according to the staging system of the International Union Against Cancer (12); no previous treatment; age 70 years or younger at randomization; a performance score of 50 or more on the Karnofsky scale; and normal cardiac, hepatic, renal, and bone marrow functions. Patients were evaluated by a multidisciplinary team (i.e., a surgeon, a medical oncologist, and a radiotherapist). Stratification and evaluation of operability were performed before patients were assigned to a treatment group. A tumor was defined as inoperable if it was fixed to either a bone structure or lymph nodes or if it was too invasive to allow for its radical surgical removal. Patients were stratified by institution, initial tumor stage (III versus IV), Karnofsky performance score (Ͻ70 versus Ն70), and operability status. Patients provided oral consent prior to randomization, according to the guidelines of the Ethics Com-mittee of the Multidisciplinary Oncologic Centre of Padua.
Locoregional treatment for patients with operable HNSCC was surgery (removal of primary tumor and total neck dissection) followed by adjuvant radiotherapy (45-50 Gy). Locoregional treatment for patients with inoperable HNSCC was radical radiotherapy (65-70 Gy) to involved areas and a dose of 45-50 Gy to the uninvolved neck. Radiotherapy interruptions were allowed for 2 weeks after a dose of 40 Gy if grade 3 or 4 World Health Organization mucositis occurred (13). Chemotherapy consisted of cisplatin given intravenously at a dose of 100 mg/m 2 on day 1 and 5-fluorouracil given at a dose of 1000 mg/m 2 /day by continuous intravenous infusion on days 1-5, every 3 weeks for four cycles. A dose reduction of 50% for cisplatin was recommended when serum creatinine levels increased to at least 2.5 times the normal upper limit. The dose of 5-fluorouracil was reduced by 25% and 50% in cases of grade 2 and 3 stomatitis, respectively. For grade 4 stomatitis, chemotherapy was stopped.
Patients were evaluated after they completed locoregional treatment. When biopsy-confirmed complete remission of the primary tumor was found in inoperable patients, total neck dissection was performed in those patients with residual lymph node involvement. Patients were followed up every 2 months during the first year, every 3 months during the subsequent 2 years, and then twice a year thereafter. Patients were observed until 2001, providing a median follow-up of 12.5 years (range ϭ 10.7-14.6 years). Approximately 16.6% of patients were not followed up according to this schedule after the first 5 years of follow-up.
The primary objective of the trial was to compare overall survival in group A with that in group B. Statistical analyses were performed on an intent-to-treat basis. Overall survival was defined as the time between treatment randomization and the date of the patient's last follow-up or death. The trial was designed to have an 80% power to detect improvements in 2-year overall survival of 25% for group B (i.e., the control group) and of 40% for group A (i.e., the experimental group) with a two-sided alpha of .05. Survival curves were estimated by the Kaplan-Meier method, and comparisons were made using the log-rank test. Cox proportional hazards regression analysis was used to evaluate the association between baseline factors and overall survival time (the data conformed to proportional hazards assumptions). Planned subgroup analyses were performed for operable and inoperable patients.
From March 3, 1986 , to February 28, 1990 , 237 patients with stage III or IV HNSCC were randomly assigned to receive four cycles of neoadjuvant chemotherapy with cisplatin-5-fluorouracil followed by locoregional treatment (group A) or locoregional treatment alone (group B). Patient characteristics were comparable for the two treatment groups (11). The proportions of patients with inoperable HNSCC were 71.2% in group A and 73.1% in group B.
Proportional hazards regression analysis applied to all randomly assigned patients gave hazard ratios of 1.25 (95% confidence interval [CI] ϭ 0.82 to 1.90; P ϭ .29) for site of disease (oropharynx versus oral cavity), 3.28 (95% CI ϭ 1.56 to 6.90; P ϭ .002) for stage T4 versus stage T1, 1.67 (95% CI ϭ 1.03 to 2.69; P ϭ .04) for lymph node status (N3 versus N0), and 0.92 (95% CI ϭ 0.69 to 1.22; P ϭ .57) for neoadjuvant chemotherapy with cisplatin-5-fluorouracil (group A versus group B) ( Table 1) . Among all patients, overall survival at 5 and 10 years was 23% (95% CI ϭ 15.3% to 30.9%) and 19% (95% CI ϭ 11.6% to 26.4%), respectively, for those in group A, and 16% (95% CI ϭ 9.6% to 23.4%) and 9% (95% CI ϭ 3.5% to 14.7%) respectively, for those in group B (P ϭ .13) (Fig. 1) 28 .3%], respectively; P ϭ .73). By contrast, among inoperable patients, overall survival at 5 and 10 years was 21% (95% CI ϭ 12.3% to 30.1%) and 16% (95% CI ϭ 7.7% to 23.9%), respectively, for group A and 8% (95% CI ϭ 1.5% to 12.3%) and 6% (95% CI ϭ 0.1% to 9.1%), respectively, for group B (log-rank P ϭ .04) (Fig. 1) .
Although chemotherapy in HNSCC has a proven role in organ preservation (7-9), the value of neoadjuvant chemotherapy is still controversial because survival data from individual studies are not concordant (7,9,11,14 -17) . Data from meta-analyses performed by the Meta-Analysis of Chemotherapy in Head and Neck Cancer Collaborative Group showed that patients treated with a cisplatin-5-fluorouracil combination as neoadjuvant chemotherapy had a small but statistically significant advantage in overall survival (P ϭ .05) compared with patients treated with radiotherapy alone (3) .
Current data do not support the use of neoadjuvant chemotherapy for HNSCC. However, neoadjuvant chemotherapy continues to be a common clinical practice for HNSCC in many centers. Thus far, results of at least seven other phase III trials that had study designs similar to that of our study, including the use of a cisplatin-5-fluorouracil combination, and with adequate numbers of patients, have been published (7-9,14 -17). For three of those trials (7-9), the primary objective was organ preservation among patients with laryngeal and hypopharyngeal cancers; the other four trials were designed to verify the impact of chemotherapy on overall survival in operable and inoperable patients. Only the Groupe d'Etude des Tumeurs de la Tete et du Cou (GETTEC) trial (16) showed an advantage in overall survival for neoadjuvant chemotherapy over locoregional treatment alone for operable and inoperable patients (median sur- vival: 5.1 years versus 3.3 years in favor of neoadjuvant chemotherapy; P ϭ .03).
A potential limitation of our study is our use of locoregional treatment as the reference arm for inoperable patients. We used this reference group because radiotherapy alone was the accepted standard treatment for inoperable HNSCC when this trial was designed. Trials initiated after this study have demonstrated the superiority of concomitant chemotherapy and radiotherapy in locally advanced disease (18 -21) over radiotherapy alone.
The value of the addition of neoadjuvant chemotherapy before concomitant chemotherapy and radiotherapy for patients with inoperable HNSCC has not yet been investigated. Our results provide a strong rationale for studies investigating this issue. The advent of new active drugs, such as taxanes, makes questions about the utility of neoadjuvant chemotherapy more interesting. Results of recent phase II and III trials that incorporated taxanes as neoadjuvant chemotherapy in cisplatin-5-fluorouracil combination have shown high partial and complete response rates in previously untreated patients (22-28) ; results of a retrospective analysis (29) comparing the efficacy of neoadjuvant cisplatin-5-fluorouracil and docetaxel, cisplatin, and 5-fluorouracil seems to support these promising data. These retrospective results have been recently confirmed in a prospective European Organisation for Research and Treatment of Cancer (EORTC) randomized study showing the superiority of docetaxel, cisplatin, and 5-fluorouracil over cisplatin and 5-fluorouracil in terms of response rate, progressionfree survival, and overall survival, thus establishing a new reference regimen for neoadjuvant chemotherapy (30) .
There are no published data from phase III trials comparing neoadjuvant chemotherapy followed by concomitant chemotherapy and radiotherapy with the standard treatment of concomitant chemotherapy and radiotherapy alone. We have completed a phase II study to test the feasibility of neoadjuvant chemotherapy with docetaxel, cisplatin, and 5-fluorouracil followed by concomitant polychemotherapy with cisplatin-5-fluorouracil during radiation treatment for patients with HNSCC (31) . On the basis of our feasibility data, an Italian multicenter phase III trial has been initiated that is testing the efficacy of concomitant chemotherapy and radiotherapy (i.e., two cycles of polychemotherapy with cisplatin-5-fluorouracil during radiotherapy) with or without three cycles of neoadjuvant chemotherapy with docetaxel, cisplatin, and 5-fluorouracil. Y-axes show overall survival; X-axes show months from randomization. Numbers in italics correspond to the number of patients at risk. Group A ϭ patients randomly assigned to receive four cycles of cisplatin and 5-fluorouracil followed by locoregional treatment; group B ϭ patients randomly assigned to receive locoregional treatment alone.
